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Abstract

In the process of urban construction, there is often cross construction between foundation pits and
roads. Excavation of foundation pits can lead to uneven settlement of surrounding roads due to soil
unloading. During road construction, there is a significant amount of overload, which may cause
functional and structural damage to certain degree of the roads and foundation pits. In view of this,
based on the construction project of a certain road in Hangzhou and the intersection pit of 09 parcel,
the comprehensive geophysical method is used to detect underground road diseases. The testing
principles of radar waves and Rayleigh waves are introduced. Then the combined use of radar
waves and Rayleigh waves for geophysical exploration is used to detect possible underground dam-
age to the roads near the foundation pit, and then determine the distribution and scale of the dis-
ease. There is a certain degree of voiding and loose soil beneath the road. It can be seen that the
combination of ground penetrating radar and surface wave method can detect underground road
diseases, providing quantitative indicators for subsequent risk analysis.
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Figure 1. Test principle of Rayleigh wave method
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Figure 2. Distribution map of the interrelationship between the foundation pit and the surrounding roads and subways
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Figure 3. The cross-section and stratum distribution of the foundation pit on the side close to the municipal road
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Figure 4. Cracks on the surface of the cement-stabilized base layer
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Figure 5. Hand-pushed radar
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Figure 6. Radar image
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Figure 7. Explanation diagram of the radar results of the No. 3 survey line (60 m~100 m)
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Figure 8. Explanation diagram of the radar results of the 4th survey line (194 m~218 m)
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Table 1. Underground abnormal distribution area table (270 MHz)
#Fz 1 WTRESHXERET0 MH2)

ML g Jpg R ST B (m) TR JEE 3 Bl ()
3 i 79.2~99.4 1.6~3.3

DOI: 10.12677/0jtt.2025.146075 759 A EFEA


https://doi.org/10.12677/ojtt.2025.146075

FT3IR 45

g3k

6 it == 125.6~139.9 1.1~1.4
8 it == 217.1~220.0 1.0~1.4
10 ik 217.6~221.8 0.9~2.1
11 itz 218.7~224.0 0.9~1.2
l 147.8~160.1 1.1~21

12 i 2%
220.5~225.0 0.7~0.9
13 it == 151.2-160.0 1.3~2.4
14 it == 222.1~225.0 0.8~1.0
TR 104.7~110.6 0.9~1.6
17 itz 100.1~104.4 0.9~1.3
FATL 221.2~227.0 0.9~2.4
FAEk 122.4~133.6 1.4~26
18 FARK 194.3~203.9 1.1~1.9
il 218.3~222.0 0.9~1.3

100m
501
Om " ATER

Figure 9. Schematic diagram of underground disease distribution
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Figure 10. Layout diagram of Rayleigh surface wave measurement lines
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Figure 11. On-site collection
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Figure 12. The heavy hammer strike for energy input
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Figure 13. Typical time-domain curve
[ 13. BBV ask

I KK B R G, A5 BBk R BT VTGRS X NIR RIS R 2. 1] 14 9L 1 ER A
Pk RO s 2, IR A, LR 1 7EHL R 1 m~3 m YEE N BT YIRS, SO T2 mis A,
TILE 1 AE LR+ 2B ILR o oAt X IR0k 5 RO DA & 5] 15 5Lk 2 A
BOEFE LR IR A2, IR, WLk 2 7EHL T 0 m~2 m ASE I A 3BT D)k a5 s ok 2 BT U
AFFE BEEBOR RGO X232 FIL N 7 RR B LG, B TR 2 A H 1 SR AR
TRAETEI . Hoh DCRBOR TC W R 5 o 18] 16 J9IER 3 BB RO B R BT DB M 45, e B mT&n, M4k 3
B A B D) A v Tt B A, RPN 3 A TR A AL, il TR A R AT IE S N
[ TAF, PRI AR B D) K

T T T T T T T
50 100 150 200 250 300 350 400 450
HiABEBE (m/s)

Figure 14. The rate-depth curve of the Rayleigh wave method for Line 1
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Figure 15. The wave-depth curve of the Rayleigh wave method for line 2
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Figure 16. The wave-depth curve of line 3 by the Rayleigh wave method
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